Objective: To develop a mobile health app for older women with HIV infection that will be used in a larger study.
L ife expectancy for people living with HIV infection has dramatically increased to 70 years of age with the use of effective antiretroviral medications (Balderson et al., 2013) . However, increased life expectancy is accompanied by long-term effects of medications and the interactive effects of aging with HIV infection. These factors increase the risk for comorbidities that affect quality of life of older adults (High et al., 2012; Kearney, Moore, Donegan, & Lambert, 2010) . In the United States, among those infected with HIV, more than 23% are women, and more than 60% are Black (Centers for Disease Control and Prevention, 2017) . In addition, of the 1.2 million people with HIV infection, 45% are 50 years of age and older (Centers for Disease Control and Prevention, 2016) .
Older women (50 years and older) with HIV infection experience numerous comorbidities because of the inflammatory changes that occur with the long-term effects of the disease and the side effects of medications that affect all body systems. These changes are manifested in metabolic (hyperlipidemia, diabetes), cardiovascular (hypertension), and bone problems (arthritis); frailty; and cognitive and physical dysfunction (High et al., 2012; Vance, Struzikc, & Masten, 2008) . Age-related changes among people with HIV infection occur earlier and progress faster than in the general population (Effros et al., 2008; Solomon, O'Brien, Wilkins, & Gervais, 2014) . Therefore, people aging with HIV infection need integrated care and support to address their unique needs and enhance positive health outcomes. Culturally relevant, effective, and sustainable interventions are needed to provide older people living with HIV infection with the support and resources they need to age well with the disease and curb comorbidities.
For behavioral interventions tailored for older people with HIV infection to be effective and culturally relevant, communities should be involved in their development. Empowering older adults to engage in behavioral interventions informed by recommendations from community representatives could improve quality of life (Boulanger et al., 2013) . Engagement in community-based participatory research (CBPR) has been touted for years as important to ensure that a community's needs are met through the active involvement of its members, particularly vulnerable or marginalized people (Shubis, Juma, Sharifu, Burgess, & Abdulla, 2009; Silvestre et al., 2010) . Rhodes, Malow, and Jolly (2010, p. 174 ) defined CBPR as the following:
. . . an approach that ensures community participation in research and establishes structures for full and equal participation in research by community members (including those affected by the issue being studied), organizational representatives, and academic researchers to improve community health and well-being through multilevel action, including individual, group, community.
In one study, CBPR played a critical role in the sustainability of behavioral interventions by empowering the people for whom the interventions were designed (Boulanger et al., 2013) . Limited community engagement in research has been reported (National Institute on Minority and Health Disparities, 2018) and was related to limited resources, time constraints, lack of trust between researchers and communities, and limited financial incentives to sustain interest (Derose et al., 2010; Ibrahim & Sidani, 2014; Safo, Cunningham, Beckman, Haughton, & Starrels, 2016) . Nonetheless, national and international researchers have continued to leverage the expertise of community members through the formation of community advisory boards (CABs) to increase community engagement (Boulanger et al., 2013; Derose et al., 2010; Do et al., 2017; Ntshanga, Ngcobo, & Mabaso, 2010) .
The use of CABs to develop mobile health (mHealth) apps can be invaluable. In HIV and other feasibility studies, mHealth app interventions were found to be acceptable, easy to use, and portable (Ben-Zeev et al., 2014; Chang et al., 2013) . In addition, interventions that maximize self-care and self-monitoring were enhanced through the use of mHealth apps (Swendeman, Comulada, Ramanathan, Lazar, & Estrin, 2015) . However, the use of mHealth apps as a platform for sustainable interventions is limited. Therefore, the integration of community member input is essential to maximize cultural relevance and sustainability, which was our focus. mHealth apps are currently gaining popularity because of their potential use in an aging population to increase patient engagement and disease management. Given the pervasive use of mHealth apps, when mobile health interventions are well designed, they have the potential to support chronic disease management, medication adherence, safety monitoring, social networking, and access to health information (Center for Technology and Aging [CTA], 2011; Lee et al., 2016) . More than 78% of adults ages 50 to 64 years and 82% of adults ages 65 to 74 years have mobile phones with varied degrees of functionality (CTA, 2011) . In addition, 70% of adults have wireless connections with which to access the Internet, which makes the mHealth platform an accessible, convenient, and viable option to access care.
The 80% of adults who are older than 65 years of age and suffer from more than one chronic condition and the 50% of adults who suffer from two or more conditions (e.g., diabetes, hypertension, asthma, congestive heart failure; CTA, 2011) substantiate the critical need for mHealth apps to expand capacity, provide care, and facilitate wellness for overall quality of life for older adults (Lee et al., 2016) . Matthew-Maich et al. (2016) identified end-user input as one of the key priority areas that needs to be addressed in the development of apps for older adults.
The purpose of this study was to obtain input from the target population and use the expertise of CAB members to develop intervention elements (Czajkowski et al., 2015) and features of an mHealth app for older women with HIV infection that will be used in a larger study. This app is named Technology-Enhanced Competence, Autonomy, and Relatedness for the Elderly (ThE CARE). We conducted two focus groups and used the data generated to modify the content of a previously developed Web-based app. We then revised the intervention to include more specific content, features, and functions with the input from the CAB. We created three modules focused on competence (knowledge related to HIV and aging, health promotion, and lifestyle 
Methods

Design
A qualitative design based on the phenomenological approach with two focus groups was used to develop ThE CARE for older women with HIV. The research team assembled a CAB to engage community members that represented study participants to ensure a sustainable and culturally relevant behavioral intervention.
Participants and Settings
Participants were included if they self-identified as African American or Black women infected with HIV (validated from their medical records by the clinician), were 50 years of age and older, lived in Baltimore, and were open to using a Web-based app. Women were excluded if they did not meet all inclusion criteria or were unable to complete the interview. Participants were recruited from area hospitals, clinics, and community-based agencies. Those from community-based agencies attended area clinics where the clinician, who is also a research team member, worked.
Ten participants made up the two focus groups (one with six participants and one with four participants) that were designed to explore participants' perceived needs for a Web-based app. Qualitative scholars suggested that the sample size for a focus group is dependent on the research and group dynamics and can range from a minimum of one to a maximum of 20 (Carlsen & Glenton, 2011) . The sample size in our study was adequate to reach data saturation at the second focus group. The first focus group was held at a local church, and the second was held at a school; both locations were easily accessible to participants. The interviews were conducted in a private, quiet room. The principal investigator had established previous relationships with participants at monthly meetings and community events through her work in the community with older individuals living with HIV infection. Members of the CAB provided additional feedback to inform the app. This process increased the relevance of the intervention components within the sociocultural contexts of the participants.
Procedures and Data Collection
Institutional review board approval was obtained from the home institution of the principal investigator. Participants were recruited at clinics with a snowball sampling technique. Community partners also placed flyers on notice boards and referred potential participants to the study team. The study team obtained the signed informed consent forms before the start of data collection. The focus groups were conducted to determine the specific content, features, and functions that were important to the participants.
Instruments.
A 21-item demographic form and a semistructured interview guide were used as data collection tools. First, using pencil and paper, each participant completed the demographic form, which included three sections with items about demographic characteristics (e.g., age, education, income), medical history (e.g., viral load, medical diagnosis), and personal history (e.g., substance use, history of abuse [yes, no] ). Second, a semistructured interview included questions such as Tell me about the major health problems you viewed as most important in your life as you age with HIV, How do you think a Webbased app will help you live a better quality of life? and How do you think clinicians should use the app to help you better take care of yourself as you age and live with HIV? Some of the questions were adapted from Chang and colleagues (2013) . Questions were followed with probes as appropriate to derive more details about the needs of participants for the app, navigation features, design, and intervention content. Interviews were audiotaped using a digital tape recorder and were facilitated by the principal investigator. Field notes were taken by a trained graduate research assistant who transcribed all raw data generated from the interviews; notes were verified by the principal investigator. Interviews lasted approximately 2 1 / 2 hours each, and participants were provided with lunch as an incentive.
Formation of the CAB. After the two focus groups were completed, we invited people who resided in the urban community (different from participants) to join the CAB. We distributed formal invitation letters to 10 potential members who Older women with HIV infection are at heightened risk for multiple comorbidities and could benefit from mobile apps aimed at improving quality of life.
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accepted the invitation. The CAB was established to further optimize the app intervention content, features, and functionality. The CAB members included academic researchers (2), clinicians (3), technology experts (2), a city health department worker (1), and HIV patients (2) and represented individuals whose interests were in the areas of women's health; HIV; and evidence-based, trauma-informed care. Based on evidence from previous researchers, we assembled a diverse group of CAB members to reflect the study needs (Carter-Harris et al., 2017; Dickson-Gomez et al., 2016; Loerzel, Clochesy, & Geddie, 2018) . Members were informed that even though the primary reason and short-term goal for the establishment of the CAB was to collaborate with the academic research team on ThE CARE study, the long-term goal was to form a partnership between the local community and academia to maximize the effectiveness and relevance of behavioral interventions.
The CAB met in April 2017 for approximately 2 hours, and those who could not attend in person joined the meeting by phone. At the meeting, members provided specific input on content, message format, Web site design features, navigation format, and other related aesthetics that were appropriate and relevant for older adults living with HIV infection. The CAB members were offered a $50 honorarium with lunch for each meeting they attended in person and $30 if they called in by phone. We took minutes during the meeting, and relevant information was integrated into the app as appropriate.
Analysis
Before data analysis, the principal investigator reviewed all transcribed interviews to ensure that they were accurate and represented the raw data. The principal investigator and the graduate research assistant independently analyzed the data using content analysis in an iterative process to identify patterns and themes. During the content analysis, we recognized that the themes fit two major categories that reflected the focus of the interview questions: Navigating Content, Functions, and Features and Enhancing Provider Interactions With Patients. We related the emergent subthemes to these two major themes. Emergent themes were manually identified using open and axial coding and capturing the patterns in categories. Participant demographic characteristics and health information were analyzed with the use of descriptive statistics, frequencies, percentages, and central tendencies. We used pseudonyms to conceal the identities of the participants.
Results
Demographic Characteristics
The 10 women who participated in the focus groups ranged in age from 58 years to 69 years with a mean age of 62. Table 1 ).
Theme: Navigating Content, Functions, and Features
The participants expressed the need for multiple enhancements that would benefit older participants living with HIV infection. These ranged from design features and functionality, opportunities for social networking, features to address concerns about safety and privacy, and ensuring that spiritual beliefs were captured in the intervention. See Table 1 for illustrative quotes. "Spirituality-because religion and spirituality are different paths to faith, and spirituality is universal. You can talk about positivity and oneness with consciousness or something that will not specifically say you are this, you are that." (Elizabeth)
Subtheme: Safety and Privacy
Concerns
"I just want to say, about the security, before promoting and marketing, the more you can address that it's a safe place especially a lot of folks our age because we are afraid of someone being able to get our information. A lot of us in our age group are not comfortable with this; the more you can make it assured for folks." (Marian) 
"In addition to chronic fatigue, I have sciatica, bursitis, and arthritis, which means there is pain [laughs] . I think all of us have issues with side effects of medication, as she said pre-diabetes. Certain medications make you prediabetes, certain medication up your cholesterol level, and then you have to go on medication for cholesterol, which could make you diabetic. So the side effects of the medications is a big problem. As we get older, we get more and more medications, and then the actions of those medications become a problem." (Rashwana)
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Subtheme: Language, Voice Activation, Simple Design, and Easy Navigation. Overwhelmingly, the participants discussed the need for simple language without medical jargon. For example, they preferred high blood pressure to hypertension. They also stressed the importance of large font sizes for easy navigation. All 10 participants had mobile phones and experience in conducting online searches for health-related information. The participants suggested links to resources, and when asked if they preferred the Web-based or the smartphone app, they indicated that they desired both platforms. However, one of the major challenges they mentioned was the cost of adding cellular data to access online resources. The participants also preferred voice-activated functions to request information. They found pressing the keys to be cumbersome, particularly for those with limited smartphone experience. Most of the participants expressed the need for educational content tailored to the level of a layperson and simple navigation features. Subtheme: Cannot Do It Alone Without God's Help. The participants reported that even when life was difficult, they had faith, trusted in God, and accepted that bad things happened to good people. Participants reported that their lives would have ended without God's help. Their faith in God or a higher power strengthened the notion of the power of God's will. Participants expressed a great reliance in a power that transcends human understanding and for that reason they felt "blessed" and "okay." The reliance on a power beyond their comprehension was expressed repeatedly among this group of participants.
Subtheme: Safety and Privacy Concerns. Privacy is often a concern for people in their use of technology, and our participants believed that their medical information could be compromised through inadvertent disclosure. Participants were receptive to disclosing their HIV status and other health-related information but not inadvertently to people they did not know. They were open to using Web-based and smartphone apps, but the notion that their personal information could be in the wrong hands engendered much trepidation and concern.
Theme: Enhancing Provider Interactions With Patients
In addition to the themes and subthemes related to the app intervention content, features, and functionality, participants expressed concerns and needs unique to older people living with HIV infection that would enhance provider-patient interactions. Multiple clinical and providerrelated needs and concerns that should be integrated into the app for older women with HIV infection were discussed and categorized into four subthemes. Illustrative quotes from the participants are provided in Table 1 .
Subtheme: Many Other Ailments Need Medical
Attention. The participants reported that the HIV infection was under control, and most of them had undetectable viral load results. Their main concerns as women ages 50 years and older were arthritis, diabetes mellitus, hypertension, and cardiovascular diseases. These comorbidities influenced their ability to optimally perform daily functions and thereby affected their quality of life. Participants also reported the burden of polypharmacy and multiple drug interactions because of the multiple medical conditions that require treatment. These issues led to the participants' recommendations for more coordination of care among providers.
Subtheme: Coordination of Care and Scheduling of Appointments. The participants reported that scheduling medical appointments for multiple comorbidities was fragmented. They suggested the need for providers to coordinate patient appointments and services and to communicate with each other to enhance continuity of care. Participants knew what was best, wanted to comply, and encouraged health care providers to coordinate medical appointments for convenience and easier access. The participants' experiences and their need to adhere to medical treatment empowered self-advocacy.
Subtheme: Advocating for Ourselves. The participants discussed the importance of being informed about the latest research to advocate for themselves during provider interactions. They felt uncomfortable questioning a knowledgeable provider in a position of authority but recognized the importance of inquiry for their overall health. Participants suggested the need for resources to improve communication with their providers that focused on the intersection of HIV and gerontology. For example, one participant described the need to change antiretroviral drugs to newer medications that could cause less bone problems. The participants also indicated that being informed positioned them to ask questions and discuss options intelligently with providers. Advocating for self and making sure that providers were well informed were important to the participants.
Subtheme: Need for Knowledgeable HIV Providers in Gerontology. The participants noted that as HIV continues to be a chronic illness, their providers should be informed with the latest scientific information and use best practices to help them through the process of aging with HIV infection. This group of participants had great insights and understanding of their overall health at the individual and structural levels related to HIV and aging. They felt strongly that HIV providers need formal education in gerontology principles and processes.
In addition to information generated from the focus groups, the recommendations from the CAB members on the app features, content, and functions were validated. Once validated, information related to spirituality, app design, and navigation was integrated into the Web app as appropriate.
Discussion
In this study, we solicited feedback from focus groups and a CAB to develop ThE CARE app. Our findings indicated that participants wanted social networking using blogs, virtual group sessions to mitigate loneliness, and multiple access points on the app for easy navigation. More specific intervention elements and features were added after the focus groups were conducted, and the app was further optimized after the CAB meeting. For example, content on spirituality and Web links to other common chronic illnesses were added to the app and revised. Other findings, such as those related to HIV practitioners' knowledge of gerontology and gerontologists' knowledge of HIV, needs further research. Participants requested health information so that they would be empowered to advocate for themselves. The competence module in the app, focused on knowledge and skill development, addressed this important need.
Navigating Content, Functions, and Features
Participants preferred a Web app that is designed with features that are uniquely tailored and functional for older adults with HIV infection. Simple language, use of graphics and texts, large font sizes, voice-activated commands, and easy navigation were emphasized. Similarly, in a study to improve exercise and decrease falls in older adults in Portugal, older adults reported low levels of literacy (Barros, Leitao, & Ribeiro, 2014) . In addition, the ability to use the Web-based app as a forum to share experiences, exchange ideas, and provide mutual support was viewed by the participants as an important feature. Participants shared that the ease in accessing the app intervention anytime and in real time, connecting with others, and asking clinicians questions were important additions. Given that older participants may feel isolated or have limited social contacts, these forums can be beneficial because they connect users with others for improved quality of life (Vance et al., 2008) . Experiences encountered by others were relatively similar and they found discussion blogs and chatrooms helpful.
The participants also reported the importance of having God or a higher power in their lives. They indicated that without God's intervention, their survival of these difficult experiences would have been impossible. Participants admitted to a strong faith and trust in the reality that there is a transcendental explanation for life challenges. Reliance on a higher power or God among minorities was also reported in a study by Njie-Carr, Sharps, Campbell, and Callwood (2012) .
Privacy and safety issues were concerns for the participants. They felt comfortable disclosing their personal information but feared that others outside the research team would inadvertently access the information. Participants suggested that any platform used, Web or smartphone app, should be adequately secured to protect personal information. In a formative evaluation study among clinicians in an HIV community-based clinic in Uganda, Chang and colleagues (2013) found similar concerns related to privacy and confidentiality.
Enhancing Provider Interactions With Patients
The participants reported the need for HIV providers to be educated in gerontology to understand the health care needs of older individuals.
Other researchers reported concerns related to enhancing provider experience and education in gerontology to maximize positive patient outcomes (Kearney et al., 2010) . In addition, participants indicated that integration of the best scientific evidence would mitigate some of the adverse effects of the antiretroviral medication if providers were to prescribe the less toxic medications. In light of this changing epidemiology, HIV providers must recognize and manage multiple comorbidities and aging-related syndromes. Geriatric principles can help meet this new challenge, because preservation of function and optimization of social and psychological health Participants indicated interest in using an mHealth app that was easy to use and provided knowledge, social support, and assistance in navigating interactions with providers. (Singh, Carmen, Freeman, Glesby, & Siegler, 2017) . Furthermore, self-advocacy for patients has not been widely discussed in the literature, even though the need to inform patients on their care continues to grow. Also important to the participants were comorbidities, such as arthritis, hypertension, diabetes, and cardiovascular diseases, that affect daily functional capacity and quality of life. With the accentuation and acceleration of the inflammatory aging process because of the synergistic effects of HIV (Effros et al., 2008) , the optimization of health through health promotion and disease prevention is important to integrate into mHealth app interventions.
Community Engagement Through CABs
Clinicians who work with people living with HIV infection have historically involved local communities to increase participation in HIV prevention, treatment, and care services, particularly in the areas of HIV risk reduction and increased voluntary HIV testing and counseling (Ntshanga et al., 2010; Rountree, Chen, Brown, & Pomeroy, 2009; Silvestre et al., 2010) . The CAB input and data from focus group discussions were important to the Web-based app to define and refine (Czajkowski et al., 2015) community priorities and ensure that the behavioral intervention was culturally relevant. To ensure CAB member sustainability, some researchers provided members with incentives to motivate them to stay actively involved and to sustain their interest (Boulanger et al., 2013; Ntshanga et al., 2010) .
In future research, we will evaluate whether the provision of incentives enhances retention of the CAB membership. Similar to our study, other researchers engaged community members in the decision-making process from the problem identification phase to study implementation to strengthen intervention relevance (Derose et al., 2010) . In a community-based participatory research study, Derose et al. (2010) conducted expert interviews from which information was used to design the study and select CAB members. In a study of community-based AIDS organizations, Burkhalter and colleagues (2013) found an 80% retention rate of CAB members, which suggested that with strategic plans and implementation, CABs could be effective and provide substantive contributions to the progress of academic-community collaborations.
Similar to our study, multiple collaborative opportunities such as training can occur for academic research centers to join forces with community members to propagate the health and wellness of people (Ntshanga et al., 2010) . For effective, sustainable, and culturally relevant behavioral interventions, deliberate investments in these partnerships should be propagated. However, barriers are real in such partnerships. For example, a power imbalance between academic and community representatives could be a barrier. Mitigation of barriers could be achieved by allowing CAB members to have substantive input in the decisionmaking process that will affect the design and implementation of research studies (Safo et al., 2016) . Another potential concern in work in CBPR is the potential close, cultural proximity that could occur when study participants know CAB members (Safo et al., 2016; Silvestre et al., 2010; True, Alexander, & Fisher, 2017) . Consequently, strategies used by academic partners to report and share study information should be thoughtfully planned. Even though multiple barriers may occur that could make collaboration difficult, the potential benefits to patients is invaluable, so the investment of time to establish these formal groups is critical. ThE CARE intervention is a well-designed study to address the needs of older participants with HIV. With the continuous input from community stakeholders, the appropriateness and cultural relevance of the study components will be enhanced.
Limitations
We identified some limitations of this study. First, our sample represented Black women who resided in a large metropolitan city, so our results could be generalized only to women of similar demographics. Second, the convenience mHealth apps that are designed with input from community stakeholders can be used to provide culturally relevant content to improve the quality of life of older women living with HIV infection.
sampling method we used further limits generalizability because we enrolled women who were available to us, and thus the method is open to selection bias. Third, participants in the study attended group meetings so they were more informed of their HIV treatment and care needs and were a relatively healthy cohort. Therefore, the study findings may not be generalizable to older women with HIV infection who are sicker and/or less informed.
Research Implications
Results from the first phase of our study suggest that Black women ages 50 years and older are interested in using a Web-based app; therefore, conducting a pilot study is a next logical step. We will use the data generated from this study to inform the optimization of ThE CARE in a randomized controlled trial. More research is needed to explore the level of skill and competence of HIV and gerontology providers to identify areas of need for training. In addition, evaluating the retention rate among members of a CAB warrants further study.
Conclusion
We report the results from two focus groups that informed the design and development of a Webbased and smartphone app for participants ages 50 years and older with HIV infection. We established a CAB to ensure that the needs and concerns of community members were incorporated in a Web-based app. Using data generated from the focus groups and the CAB, we integrated specific content, features, and functions into the app. Partnership between academic researchers and the individuals who represent local communities is invaluable and should be maximized through deliberate planning. Engaging community collaborators could be challenging because of multiple personal and structural barriers. Nonetheless, the potential benefits are invaluable and will allow for the provision of culturally relevant content. If successful, this Web-based app could be a model to address the needs of older persons living with HIV infection.
